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(54) CERAMIC STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a durable 
ceramic structural body in which deposited particulates 



can completely be ignited and removed in its 
regeneration process due to a high heat conductivity for 
the adhered layers binding a plurality of the ceramic 
members and the strength of the adhered layers does 
not decrease, even when the adhered layers are heated 
beyond the allowable temperature limit of the organic 
binder contained in the adhered layers by high 
temperature exhaust gas or by the heat for the 
regeneration. 

SOLUTION: More than one porous ceramic members of 
prism form, in which many through-holes are arranged 
successively in a longitudinal direction across partitions 
are bonded to form a ceramic block. The ceramic 
structure is constituted so that the partitions separating 




through-holes function as a filter for catching particles, 
and it is characterized by that at least a silane coupling 
agent, silica sol, organic binders, inorganic fibers and 
inorganic particles are contained in the adhesive layers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ceramic structure characterized by being the ceramic structure which two or more 
porosity ceramic members of the prism configuration by which many breakthroughs separated the 
septum and were installed in the longitudinal direction side by side banded together through the glue 
line, and constituted the hollow clay building block, and was constituted so that the septum which 
separates said breakthrough might function as a filter for particle uptake, and said glue line containing a 
silane coupling agent, a silica sol, an organic binder, an inorganic fiber, and an inorganic particle at 
least. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic structure used as a filter from which the 
particulate in the exhaust gas discharged by the internal combustion engine etc. is removed. 
[0002] 

[Description of the Prior Art] It poses a problem that the particulate contained in the exhaust gas 
discharged by internal combustion engines, such as cars, such as a bus and a truck, and a construction 
equipment, does damage to an environment or the body recently. By passing a porosity ceramic for this 
exhaust gas, the ceramic filter which carries out uptake of the particulate in exhaust gas, and purifies 
exhaust gas is proposed variously. 

[0003] As for the ceramic structure which constitutes these ceramic filters, many breakthroughs are 
usually installed in an one direction side by side, and the septum which separates breakthroughs 
functions as a filter. That is, after the exhaust gas with which, as for the breakthrough formed in the 
ceramic structure, either the entry side of exhaust gas or the edge of an outlet side flowed into 
********** and the breakthrough of 1 with the filler passes the septum which surely separates a 
breakthrough, in case it flows out of other breakthroughs and exhaust gas passes this septum, a 
particulate is caught in a septum part and exhaust gas is purified. 

[0004] In connection with the cleaning effect of such exhaust gas, a particulate accumulates on the 
septum part which separates the breakthrough of the ceramic structure gradually, blinding is started into 
it, and it comes to bar aeration into it. For this reason, this ceramic filter needs to carry out combustion 
clearance of the particulate which causes blinding using heating means, such as a heater, periodically, 
and needs to be reproduced. 

[0005] However, in this regeneration, uniform heating of the ceramic structure is difficult, and since 
local generation of heat accompanying particulate combustion occurs, big thermal stress occurs. 
Moreover, by the thermal shock which the rapid temperature change of exhaust gas gives at the time of 
the usual operation, uneven temperature distribution arise inside the ceramic structure, and thermal 
stress occurs. Consequently, when the above-mentioned ceramic structure consisted of single ceramic 
members, the crack occurred and there was a trouble of giving the serious trouble for particulate uptake. 
[0006] Therefore, for example, the particulate trap which reduced the thermal stress which acts on the 
ceramic structure is indicated by JP,60-65219,A by dividing the ceramic structure into two or more 
ceramic members. 

[0007] Moreover, when banding two or more ceramic members, JP,1-63715,U is made to insert the 
sealant of a non-adhesive property in the clearance produced between each part material, and the particle 
uptake filter which prevented that exhaust gas leaked from the clearance between the ceramic structures 
is indicated. 

[0008] However, although generating and destruction of a crack resulting from thermal stress could be 
prevented with the particle uptake filter indicated by this JP,1-63715,U, there was a trouble that each 
ceramic member was firmly unjoinable. 
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[0009] Moreover, in the regeneration which generally carries out combustion clearance of the deposited 
particulate, the temperature near the center of the ceramic structure tends to become high compared with 
the temperature near [ the ] the rim section. However, in the conventional ceramic structure, since the 
heat conductivity between the ceramic members which constitute this ceramic structure was not not 
much high, the particulate deposited near [ the ] the rim section also had the cinder and the problem that 
it was difficult to remove thoroughly. 

[0010] furthermore, the time of the sealant (glue line) currently used for the conventional ceramic 
structure hardening — migration (the phenomenon which a binder moves with desiccation clearance of a 
solvent is said) - a lifting — being easy - since there was an inclination, it was a thing inferior to the 
bond strength of the above-mentioned sealant (glue line). 

[001 1] In order to solve such a problem, this invention persons developed the ceramic structure joined 
by the sealant (glue line) in which each ceramic member which is indicated by JP,8-28246,A contains an 
inorganic fiber, an inorganic binder, a heat-resistant organic binder, a heat-resistant inorganic particle, 
etc. previously. 

[0012] The ceramic structure which such this invention persons developed previously In the low- 
temperature field to which combustion clearance of the above-mentioned organic binder is not carried 
out Generating of the above-mentioned migration is inhibited by adopting the organic binder which 
carries out desiccation hardening at an early stage. Maintenance of three-dimensions-association of 
inorganic fibers, The homogeneity and the adhesive property of an organization are improvable, 
enabling immobilization of the inorganic particle to an inorganic fiber because the inorganic fiber and 
the organic binder in the above-mentioned sealant (glue line) become entangled mutually. 
[0013] Moreover, in the elevated-temperature field which the above-mentioned inorganic binder sinters, 
bond strength is maintainable with the effectiveness of a tangle to an inorganic fiber and an inorganic 
binder. In an elevated-temperature field, the above-mentioned inorganic binder is ceramic-ized by 
heating, and this is considered to be because for this ceramic to exist in each other interwoven with point 
of inorganic fibers and to contribute to junction to inorganic fibers and a ceramic member, although 
combustion clearance of the above-mentioned organic binder is carried out. Moreover, this inorganic 
binder was what can hold the bond strength of extent which is also a low-temperature field with 
desiccation and heating. 

[0014] However, although it demonstrated good adhesive strength in the low-temperature field or the 
elevated-temperature field, in the moderate temperature field beyond the heat-resistant temperature of an 
organic binder, the ceramic structure which such this invention persons developed previously did not 
have the enough adhesive strength of a sealant (glue line), and the above-mentioned ceramic members 
may shift and it still had the room of amelioration in the field of maintenance of adhesive strength 
[0015] 

[Problem(s) to be Solved by the Invention] Since the heat conductivity of this invention of the glue line 
which was made in order to solve these problems, and bands two or more ceramic members together is 
high, while being able to carry out combustion clearance of the deposited particulate thoroughly in the 
regeneration It aims at offering the ceramic structure which the bond strength of this glue line does not 
fall and is excellent in endurance with hot exhaust gas, heating at the time of playback, etc. even if it is 
the case where a glue line is heated to the temperature exceeding the heat-resistant temperature of the 
organic binder contained in a glue line. 
[0016] 

[Means for Solving the Problem] The ceramic structure of this invention is the ceramic structure which 
two or more porosity ceramic members of the prism configuration by which many breakthroughs 
separated the septum and were installed in the longitudinal direction side by side banded together 
through the glue line, and constituted the hollow clay building block, and was constituted so that the 
septum which separates the above-mentioned breakthrough might function as a filter for particle uptake, 
and the above-mentioned glue line is characterized by including a silane coupling agent, a silica sol, an 
organic binder, an inorganic fiber, and an inorganic particle at least. 
[0017] 
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[Embodiment of the Invention] Hereafter, the operation gestalt of the ceramic structure of this invention 
is explained based on a drawing. 

[0018] The ceramic structure of this invention is the ceramic structure which two or more porosity 
ceramic members of the prism configuration by which many breakthroughs separated the septum and 
were installed in the longitudinal direction side by side banded together through the glue line, and 
constituted the hollow clay building block, and was constituted so that the septum which separates the 
above-mentioned breakthrough might function as a filter for particle uptake, and the above-mentioned 
glue line is characterized by including a silane coupling agent, a silica sol, an organic binder, an 
inorganic fiber, and an inorganic particle at least. 

[0019] Drawing 1 is the perspective view having shown typically 1 operation gestalt of the ceramic 
structure of this invention, and drawing 2 is the perspective view having shown typically the porosity 
ceramic member which constitutes the ceramic structure of this invention. 

[0020] As shown in drawing 2 , many breakthroughs 21 are formed in the porosity ceramic member 20 
which constitutes the ceramic structure, and, as for the end section of the porosity ceramic member 20 
which has these breakthroughs 21, the checker is filled up with the filler 22. Moreover, in other edges 
which are not illustrated, the breakthrough 21 with which the filler is not filled up into the end section is 
filled up with the filler. 

[0021] The breakthrough 21 of a large number which constitute this ceramic member 20 surely passes 
the septum 23 of the porosity which separates between the breakthroughs 21 which the exhaust gas 
which flowed from the end section of the breakthrough 21 of 1 which is carrying out opening since only 
any 1 edge was filled up with the filler 22 adjoins, and it flows out through other breakthroughs 21. And 
in case exhaust gas passes a septum 23, the particulate in exhaust gas will be caught. 
[0022] Drawing 1 shows the ceramic structure 10 which banded two or more porosity ceramic members 
20 shown in drawing 2 . Moreover, in drawing 1 , the breakthrough 21 formed in the porosity ceramic 
member 20 is omitted. 

[0023] In this ceramic structure 10, two or more porosity ceramic members 20 band together through a 
glue line 11, and constitute a hollow clay building block 12, and this glue line 1 1 contains a silane 
coupling agent, a silica sol, an organic binder, an inorganic fiber, and an inorganic particle at least. 
Moreover, coating of the sealant 13a is carried out to the whole periphery section of a hollow clay 
building block 12, and the ceramic structure 10 is formed. 

[0024] Although especially the configuration of the above-mentioned ceramic structure is not limited 
but the shape of a cylindrical shape and a prism configuration are also available, as shown in drawing 1 
R> 1, the cylindrical shape-like thing is usually used well. Although especially the construction material 
of the porosity ceramic member which constitutes the above-mentioned ceramic structure 10 is not 
limited but various ceramics are mentioned, in these, thermal resistance is large, it excels in a 
mechanical property and large silicon carbide of thermal conductivity is desirable. 

[0025] Moreover, as for these porosity members, what has the open pore whose average pore diameter is 
1-40 micrometers is desirable, and such a porosity member of structure has the desirable thing which it 
was calcinated [ thing ], having used [ thing ] as the raw material what combined the powder 100 weight 
section which has the mean particle diameter of about 0.3-50 micrometers, and the powder 5 - 65 weight 
sections which have the mean particle diameter of about 0.1-1.0 micrometers, and made it sinter. 
Moreover, although especially the ingredient that constitutes sealant 13a is not limited, either, the thing 
containing heat-resistant ingredients, such as an inorganic fiber and an inorganic binder, is desirable. 
Sealant 13a may be constituted by the same ingredient as a glue line 11. 

[0026] Next, the silane coupling agent which constitutes a glue line 1 1 is explained. Generally, a silane 
coupling agent is expressed for example, with the following general formula (1). 
[0027] RSiX3 ... (1) 

[0028] Among the above-mentioned general formula (1), R is an organic functionality radical with the 
substituent combined with an organic material, and is specifically a vinyl group, a glycidoxy radical, an 
methacrylic radical, and a sulfhydryl group. Moreover, X is an inorganic material and a hydrolysis 
radical which reacts, and is specifically chlorine or an alkoxy group mainly. 
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[0029] It is placed between the interfaces of an organic material 40 and an inorganic material 41 by the 
silane coupling agent, and it plays the role of the mediation which combines both as it was shown in 
drawing 3 R> 3, since it had such the chemical structure. Moreover, it is that an inorganic material joins 
together in response to the silanol group (SiOH) which each hydrolysis radical X decomposed since the 
three above-mentioned hydrolysis radicals X exist, and the above-mentioned silane coupling agent has 
also played the role of mediation of inorganic materials while playing the role [ inorganic material / an 
organic material and ] of mediation. In addition, among the above-mentioned general formula (1), 
although the silane coupling agent has three hydrolysis radicals, it may have two hydrolysis radicals. 
[0030] While a glue line 1 1 has the good heat conductivity and bond strength including a silane coupling 
agent, a silica sol, an organic binder, an inorganic fiber, and an inorganic particle at least, even if it is the 
case where the temperature of a glue line 1 1 exceeds the heat-resistant temperature of an organic binder, 
bond strength does not fall. 

[0031] Although the reason bond strength does not fall is not clear even if the temperature of a glue line 
1 1 which consists of such a presentation is the case where the heat-resistant temperature of an organic 
binder is exceeded, it can think as follows. 

[0032] First, the case where the temperature of a glue line 1 1 is a low-temperature field is explained. In 
addition, a glue line 1 1 hardens the above-mentioned low-temperature field by desiccation, and the thing 
of the temperature field where a silane coupling agent, the silica sol, the organic binder, the inorganic 
fiber, and the inorganic particle exist in a glue line 1 1 is said. 

[0033] In this low-temperature field, it is thought that the organic functional group (R) of a silane 
coupling agent reacted, and it has combined with the organic binder, and it combined with the silica sol, 
the inorganic fiber, and the inorganic particle, and it is further combined also with the ceramic member 
20 through this siloxane radical through a Si-O-radical (siloxane radical) after it decomposes and a 
hydrolysis radical (X) turns into a silanol group. 

[0034] therefore, the amount of association with an organic binder, the porosity ceramic member 20, a 
silica sol, an inorganic fiber, and an inorganic particle increases, and it is thought that the bond strength 
of the glue line 1 1 in this low-temperature field is boiled markedly, and improves. Moreover, like the 
seal object (glue line) of the conventional ceramic structure mentioned above, generating of migration is 
inhibited, and when an inorganic fiber and an organic binder become entangled, naturally improvement 
in adhesive strength can also be aimed at, enabling maintenance of three-dimensions-association of 
inorganic fibers, and immobilization of the inorganic particle to an inorganic fiber. 
[0035] Next, the case where the temperature of a glue line 1 1 is a moderate temperature field is 
explained. In addition, a glue line 1 1 is heated and the above-mentioned moderate temperature field 
means a temperature field until a silica sol sinters and ceramic-izes from the temperature by which 
combustion clearance of the organic binder is carried out. 

[0036] Since it sets to this moderate temperature field, and the organic binder in a glue line 1 1 burns and 
it is removed, Association with the organic binder by the reaction of an organic functional group (R) of a 
silane coupling agent which was explained in the above-mentioned low-temperature field, And although 
the improvement in the adhesive strength by tangle in an organic binder and an inorganic fiber cannot be 
obtained, the siloxane radical of a silane coupling agent is minded as mentioned above. A silica sol, an 
inorganic fiber, an inorganic particle, and ceramic member 20 comrades are in the condition of having 
joined mutually together, the bond strength of a glue line 1 1 does not fall and it is thought that good 
bond strength is maintained. 

[0037] Next, the case where the temperature of a glue line 1 1 is an elevated-temperature field is 
explained. In addition, a glue line 1 1 is heated further, a silica sol sinters the above-mentioned elevated- 
temperature field, and the thing of the temperature field beyond the ceramic-ized temperature is said. 
[0038] In this elevated-temperature field, while the silica sol in a glue line 1 1 is sintered and becoming a 
silica, the siloxane radical which constitutes a silane coupling agent is still maintaining association with 
a silica sol, an inorganic fiber, an inorganic particle, and a ceramic member. 

[0039] Moreover, the small silica particle of particle size welds to an inorganic fiber, an inorganic 
particle, and ceramic member 20 grade, and such bonding strength becomes large further rather than the 
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detailed silica particle generated by heating a silica sol, decomposition of a silane coupling agent, etc. 
generated. 

[0040] Therefore, in the glue line 1 1, at least, by a silane coupling agent, a silica sol, an organic binder, 
an inorganic fiber, and an inorganic particle being included, it should cross to the elevated-temperature 
field from the low-temperature field, the bond strength of a glue line 1 1 should be maintained good, and 
the ceramic structure of this invention should be excelled in endurance. Moreover, since it is placed 
between the front faces and the interior of an inorganic fiber or a silica sol by the inorganic particle, it 
can also keep good the thermal conductivity of the ceramic structure of this invention. 
[0041] As the above-mentioned silane coupling agent, what 2 or three alkoxy groups have combined 
with the silicon atom is mentioned, for example into 1 molecule. Specifically Vinyl trichlorosilane (1), a 
vinyl tris (beta methoxyethoxy) silane (2), Vinyltriethoxysilane (3), vinyltrimetoxysilane (4), 
Vinyltriacetoxysilane (5), gamma-(methacryloyl oxypropyl) trimethoxy silane (6), beta-(3, 4 
epoxycyclohexyl) ethyltrimethoxysilane (7), Gamma-glycidyloxypropyl trimethoxysilane (8) gamma- 
glycidyloxy propylmethyl diethoxysilane (9), N-beta (aminoethyl) gamma-aminopropyl 
trimethoxysilane (10), N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane (11), gamma- 
aminopropyl triethoxysilane (12) N-phenyl-gamma-aminopropyl trimethoxysilane (13) gamma- 
mercapto propyltrimethoxysilane (14), gamma-chloropropyltrimetoxysilane (15), etc. can be mentioned. 
These may be used independently and may use two or more sorts together. Moreover, the hydrolyzate 
water solution of the silane coupling agent obtained by mixing these silane coupling agents and water 
can also be used. In addition, the number written in addition behind the above-mentioned compound is 
equivalent to the number of the following structure expression. 
[0042] 
[Formula 1] 
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CH 2 =CHSiCl 3 (1) 

CH2=CHSI(0C 2 H40CH3)3 (2) 

CH 2 =CHSi(0C 2 H5)3 (3) 

CH 2 =CHSi(XH 3 > 3 (4) 



CH 2 =CHSi(0CCH 3 )3 < 5 ) 

0 

CH 3 

CH 2 =C C OCaHgSKOCHsh ■ - • (6) 



C 2 H 4 Si<0CH3)3 ... (7) 



CH 2 — CHCH 2 0C3H6Si(0CH3)3 (8) 

\> 

[0043] 
[Formula 2] 
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CH 3 

H 2 C— CHCH 2 0C3H6Si(0C2H5)2 .... (9) 
0 



H 2 NC2H4NHC 3 H6Si(0CH3)3 (10) 

CH3 

H 2 NC2H4NHC3H6S1(0CH3) 2 (11) 
H2NC^Si(0C2H6)3 (12) 



HC3H6S1 (0043)3 * ■ • (13) 



HSCsHeSi (OCH3) 3 (14) 



ClCsHeSUOCffeh (15) 

[0044] It is solid content to the silica sol (Si02) 100 weight section, the content of the above-mentioned 
silane coupling agent has the desirable 0.05 - 500 weight section, its 0.5 - 100 weight section is more 
desirable, and its 1-75 weight section is the most desirable. The bond strength of a glue line 1 1 will fall 
that the content of a silane coupling agent is under the 0.05 weight section in the above-mentioned 
moderate temperature field. On the other hand, if the 500 weight sections are exceeded, the stability of 
this paste at the time of preparing the paste used as a glue line 1 1 will fall remarkably. 
[0045] The above-mentioned silica sol is a liquefied object which the 10-150-micrometer colloidal silica 
particle is distributing to stability preferably the mean particle diameter of 5-200 micrometers being 
carried out through water. A globular form and any of a non-globular form are sufficient as the 
configuration of the above-mentioned colloidal silica particle. The configuration and magnitude of 
colloidal silica are defined according to the manufacturing method of a silica sol. 

[0046] Although this silica sol may be alkalinity and acid any, 30 or more alkaline things have desirable 
Si02 / M2 O (M expresses molecules, such as alkali-metal atom or amine, and ammonium.) mole ratio, 
and its about nine to 12 thing is desirable especially as pH. Moreover, the silica sol from which particle 
diameter differs may be mixed and used, and a mixed sol may be used. As a silica sol used, it is Si02. 
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That whose concentration is about 1 - 50 % of the weight is desirable, and what does not contain impure 
ion if possible is desirable. 

[0047] It is solid content, the content of the silica sol in a glue line 1 1 has 5-40 desirable % of the 
weight, its 10 - 30 % of the weight is more desirable, and its 15 - 25 % of the weight is the most 
desirable. Lowering of bond strength is caused as the content of a silica sol is less than 5 % of the 
weight, and on the other hand, if it exceeds 40 % of the weight, decline in thermal conductivity will be 
caused. 

[0048] As the above-mentioned organic binder, polyvinyl alcohol, methyl cellulose, ethyl cellulose, a 
carboxy cellulose, etc. can mention, for example. These may be used independently and may use two or 
more sorts together. In these, a carboxy cellulose is desirable. 

[0049] It is solid content, the content of the organic binder in a glue line 1 1 has 0.01-5 desirable % of 
the weight, its 0.05 - 3 % of the weight is more desirable, and its 0.1-1 % of the weight is the most 
desirable. It becomes difficult to inhibit the migration generated in a glue line 1 1 as the content of an 
organic binder is less than 0.01 % of the weight. On the other hand, when it exceeded 5 % of the weight, 
and a glue line 1 1 is exposed to an elevated temperature and an organic binder is burned down, bond 
strength may fall. 

[0050] As the above-mentioned inorganic fiber, at least one or more sorts of ceramic fiber chosen from a 
silica alumina, a mullite, an alumina, and a silica can mention, for example. Such an inorganic fiber can 
raise the bond strength of a glue line 1 1 by becoming entangled with a silica sol or an organic binder. 
[0051] As for the shot content of the above-mentioned inorganic fiber, it is desirable that it is 1 - 10 % 
of the weight, it is more desirable that it is 1 - 5 % of the weight, and it is most desirable that it is 1 - 3 % 
of the weight. A manufacture top is difficult for carrying out a shot content to less than 1% of the 
weight, and on the other hand, when it exceeds 10 % of the weight, it has a possibility of damaging the 
wall surface of the ceramic member 20. 

[0052] As for the fiber length of the above-mentioned inorganic fiber, it is desirable that it is 1-100 
micrometers, it is more desirable that it is 1-50 micrometers, and it is most desirable that it is 1-20 
micrometers. The property becomes it close to a particle that fiber length is less than 1 micrometer, and 
lowering of bond strength is caused. On the other hand, if it exceeds 100 micrometers, into a glue line 
1 1, it will become difficult to distribute homogeneity and it will cause lowering of bond strength too. 
[0053] Moreover, as for the diameter of fiber of the above-mentioned inorganic fiber, it is desirable that 
it is 3-15 micrometers. Since the reinforcement will fall that the diameter of fiber is less than 3 
micrometers and it will be cut easily, lowering of bond strength is caused. On the other hand, if it 
exceeds 15 micrometers, a tangle to a silica sol or an organic binder will be checked, and lowering of 
bond strength will be caused too. 

[0054] It is solid content, the content of the inorganic fiber in a glue line 1 1 has 25 - 60 desirable % of 
the weight, its 30 - 50 % of the weight is more desirable, and its 35 - 45 % of the weight is the most 
desirable. Lowering of the bond strength of a glue line 1 1 is caused as the content of an inorganic fiber 
is less than 25 % of the weight. On the other hand, if it exceeds 60 % of the weight, decline in thermal 
conductivity will be caused. 

[0055] Moreover, as the above-mentioned inorganic particle, at least one or more sorts of the inorganic 
powder or whiskers which are chosen from silicon carbide, silicon nitride, and boron nitride are 
mentioned, for example. Such an inorganic particle can raise the thermal conductivity of a glue line 1 1 
by being placed between the front face of the above-mentioned inorganic fiber, the front face of a silica 
sol, and the interior. 

[0056] As for the mean particle diameter of the above-mentioned inorganic particle, it is desirable that it 
is 0.01-100 micrometers, it is more desirable that it is 0.1-15 micrometers, and it is most desirable that it 
is 0.1-10 micrometers. It is difficult for the inorganic particle of a large quantity to be needed, in order to 
secure a certain amount of thermal conductivity as mean particle diameter is less than 0.01 micrometers, 
and to obtain an inorganic particle with such a small particle size itself, and it causes the jump of a 
manufacturing cost. On the other hand, if it exceeds 100 micrometers, decline in adhesive strength and 
thermal conductivity will be invited to reverse. 
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[0057] It is solid content, the content of the inorganic particle in a glue line 1 1 has 10-50 desirable % of 
the weight, its 15 - 35 % of the weight is more desirable, and its 20 - 30 % of the weight is the most 
desirable. Decline in thermal conductivity is caused as the content of an inorganic particle is less than 10 
% of the weight. On the other hand, if it exceeds 50 % of the weight, lowering of the bond strength in 
the time of an elevated temperature will be caused. 

[0058] Moreover, it is desirable to use silicon carbide fiber instead of the above-mentioned inorganic 
fiber and an inorganic particle. The above-mentioned inorganic fiber is added in order to raise the bond 
strength of a glue line 11, and the above-mentioned inorganic particle is added in order to raise the 
thermal conductivity of a glue line 1 1, as mentioned above. However, in order that the above-mentioned 
inorganic particle may tend to make the bond strength of a glue line 1 1 decline, there is a fixed 
limitation in securing both the bond strength of a glue line 11, and the heat conductivity on high level. 
However, the bond strength and the heat conductivity of a glue line 1 1 can be secured now on high level 
by using silicon carbide fiber instead of the above-mentioned inorganic fiber and an inorganic particle. 
[0059] Compared with adding an inorganic particle, the touch area increases because silicon carbide 
fiber becomes entangled in a glue line 11, and this is considered that thermal conductivity improves 
while it can aim at improvement in the bond strength of a glue line 1 1 by [ of the silicon carbide fiber in 
a glue line 1 1, a silica sol, and a silicon carbide fiber and an organic binder ] becoming entangled. 
[0060] As for the fiber length of the above-mentioned silicon carbide fiber, it is desirable that it is 20- 
300 micrometers, and it is more desirable that it is 50-200 micrometers. The property may become it 
close to a particle that fiber length is less than 20 micrometers, and lowering of bond strength may be 
caused. On the other hand, if it exceeds 300 micrometers, into a glue line 1 1, it may become difficult to 
distribute homogeneity and it may cause lowering of bond strength too. Moreover, as for the diameter of 
fiber, it is desirable that it is 3-15 micrometers. Since the reinforcement of silicon carbide fiber will fall 
that the diameter of fiber is less than 3 micrometers and it will be cut easily, lowering of bond strength 
may be caused, and it is **. On the other hand, if it exceeds 15 micrometers, it will be difficult to check 
a tangle in a silica sol, and to cause lowering of bond strength, and to obtain such thick silicon carbide 
fiber itself, and it will cause the jump of raw material cost. 

[0061] When adding the above-mentioned silicon carbide fiber in a glue line 1 1, it is solid content, the 
content of the silicon carbide fiber in a glue line 1 1 has 3 - 80 desirable % of the weight, its 10 - 70 % of 
the weight is more desirable, and its 40 - 60 % of the weight is still more desirable. Decline in thermal 
conductivity is caused as the content of silicon carbide fiber is less than 3 % of the weight, and on the 
other hand, when it exceeded 80 % of the weight and a glue line 1 1 is exposed to an elevated 
temperature, lowering of bond strength is caused. 

[0062] Although little moisture, a little solvent, etc. may be included in the glue line 1 1 besides a silane 
coupling agent, the silica sol, the organic binder, the inorganic fiber, and the inorganic particle, such 
moisture, a solvent, etc. of the silica sol middle class usually almost disperse with heating after applying 
the paste for glue lines etc. 

[0063] The heat conductivity of the glue line which bands two or more ceramic members together since 
it is what contains a silane coupling agent, a silica sol, an organic binder, an inorganic fiber, and an 
inorganic particle at least in the glue line to which the ceramic structure of this invention bands two or 
more ceramic members together as above-mentioned is high, and combustion clearance of the 
particulate deposited in the regeneration can be carried out thoroughly. Furthermore, since the bond 
strength in a moderate temperature field of the above-mentioned glue line which constitutes the ceramic 
structure of this invention is also large, even if it is the case where a glue line is heated by hot exhaust 
gas, heating at the time of playback, etc., it becomes what the adhesive strength of the above-mentioned 
glue line did not decline, and was excellent in endurance. 

[0064] Next, the manufacture approach of the ceramic structure of this invention is explained. In 
addition, suppose that silicon carbide is used as a raw material of the ceramic member which constitutes 
the ceramic structure in the following explanation. 

[0065] A silicon carbide Plastic solid is produced first. After mixing silicon carbide powder, a binder, 
and dispersion-medium liquid and preparing the mixed constituent for Plastic solid manufacture in this 
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process, by performing extrusion molding of this mixed constituent The column-like silicon carbide 
Plastic solid with which many breakthroughs separated the septum and were installed in the longitudinal 
direction side by side is produced, by drying this Plastic solid after this, dispersion-medium liquid is 
evaporated and the silicon carbide Plastic solid containing silicon carbide powder and resin is produced. 
In addition, little dispersion-medium liquid may be contained in this silicon carbide Plastic solid. 
[0066] The configuration of the appearance of this silicon carbide Plastic solid is isomorphism-like 
mostly with the porosity ceramic member 20 shown in drawing 2 , and also may have the shape of the 
shape of an elliptic cylinder, or the triangle pole etc. In addition, at this process, the part equivalent to a 
filler 22 serves as a cavity. 

[0067] It is not limited especially as the above-mentioned binder, for example, methyl cellulose, a 
carboxymethyl cellulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, 
etc. can be mentioned. The loadings of the above-mentioned binder usually have desirable 1-10 weight 
section extent to the above-mentioned silicon carbide powder 100 weight section. 
[0068] It is not limited especially as the above-mentioned dispersion-medium liquid, for example, 
alcohol [, such as an organic solvent; methanol, ], such as benzene, water, etc. can be mentioned. 
Optimum dose combination of the above-mentioned dispersion-medium liquid is carried out so that the 
viscosity of the above-mentioned resin may become fixed within the limits. 

[0069] Next, the process which obturates the above-mentioned breakthrough of the produced silicon 
carbide Plastic solid in the shape of an obturation pattern with a restoration paste as an obturation 
process is performed. In this case, some breakthroughs are obturated with a restoration paste by 
contacting the breakthrough of a silicon carbide Plastic solid in the mask with which puncturing was 
formed in the shape of an obturation pattern, and making a restoration paste invade into it from 
puncturing of the above-mentioned mask at the above-mentioned breakthrough. 
[0070] Or it will not be the mixed constituent and this appearance which were used as the above- 
mentioned restoration paste on the occasion of manufacture of a ceramic Plastic solid, what added the 
dispersion medium further to the above-mentioned mixed constituent is desirable. 
[0071] Next, the process which pyrolyzes the resin in the silicon carbide Plastic solid produced by the 
above-mentioned process as a cleaning process is performed. At this cleaning process, after laying the 
above-mentioned silicon carbide Plastic solid on the fixture for cleaning, it carries in to a cleaning 
furnace and usually heats at 400-650 degrees C under an oxygen content ambient atmosphere. Thereby, 
while resinous principles, such as a binder, vaporize, it decomposes and disappears and only silicon 
carbide powder remains mostly. 

[0072] Next, the process which lays the degreased silicon carbide Plastic solid on the fixture for baking, 
and calcinates it as a baking process is performed. At this baking process, the column-like silicon 
carbide sintered compact with which many breakthroughs separated the septum and were installed in the 
longitudinal direction side by side is manufactured by heating the silicon carbide Plastic solid degreased 
at 2000-2200 degrees C under inert gas ambient atmospheres, such as nitrogen and an argon, and 
making silicon carbide powder sinter. 

[0073] In addition, at a series of processes of resulting [ from a cleaning process ] in a baking process, 
the above-mentioned silicon carbide Plastic solid is carried on the fixture for baking, and it is desirable 
to perform a cleaning process and a baking process as it is. It is because it can prevent that can perform a 
cleaning process and a baking process efficiently, and carry, and a silicon carbide Plastic solid gets 
damaged in a substitute etc. 

[0074] Thus, many breakthroughs separate a septum and it is installed in a longitudinal direction side by 
side, and after manufacturing the porosity silicon carbide sintered compact constituted so that the above- 
mentioned septum might function as a filter, the glue line mentioned above into the outer wall part of a 
porosity silicon carbide sintered compact is formed as a union process of this porosity silicon carbide 
sintered compact, more than one band the above-mentioned porosity silicon carbide sintered compact 
together, and a hollow clay building block is produced so. that it may become predetermined magnitude. 
[0075] Then, manufacture of the ceramic structure of this invention is ended by heating and stiffening 
[ dry and ] this hollow clay building block on 50-100 degrees C and the conditions of 1 hour, and 
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forming sealant 13a in that periphery section, after cutting using after that, for example, a diamond 
cutter etc., almost like the ceramic structure 10 which showed that periphery section to drawing 1 . 
[0076] By carrying out each process explained above, thermal conductivity is high and the ceramic 
structure excellent also in the bond strength of each ceramic member can be manufactured. 
[0077] 

[Example] Although an example is hung up over below and this invention is explained to it in more 
detail, this invention is not limited only to these examples. 

[0078] The mixed constituent of a raw material was prepared by blending the alpha mold silicon carbide 
powder 70 weight section with example 1 mean particle diameter of 10 micrometers, the beta mold 
silicon carbide powder 30 weight section with a mean particle diameter of 0.7 micrometers, the methyl 
cellulose 5 weight section, the dispersant 4 weight section, and the water 20 weight section, and mixing 
to homogeneity. The extruding press machine was filled up with this mixed constituent, and the 
generation form of a honeycomb configuration was produced in a part for extrusion rate/of 2cm. This 
generation form is the same as that of the porosity ceramic member 20 shown in drawing 2 almost, that 
magnitude is 33mmx33mmx300mm, and, for an average pore diameter, the number of 1-40 micrometers 
and breakthroughs is 31-/cm2. The thickness of a septum was 0.35mm. 

[0079] After using the above-mentioned mixed constituent and the bulking agent paste of this 
component for the desiccation object of this generation form and filling it up with a bulking agent in the 
predetermined part of the breakthrough of a silicon carbide sintered compact, the porosity silicon 
carbide member was manufactured by degreasing at 450 degrees C and carrying out heating baking at 
2200 degrees C further. 

[0080] 20 % of the weight (the content of Si02 in a sol: 30 % of the weight) of next, silica sols, As a 
silane coupling agent, 0.6 % of the weight of vinyl tris (beta methoxyethoxy) silanes, It is silica-alumina 
ceramic fiber (shot content: 2.7%) as an organic binder as 0.4 % of the weight of carboxymethyl 
celluloses, and an inorganic fiber. 26 % of the weight (mean particle diameter of 0.5 micrometers) of 
silicon carbide powder and 13 % of the weight of water were mixed and kneaded as 40 % of the weight 
of fiber length of 30-100 micrometers, and an inorganic particle, and the paste for glue lines was 
prepared. 

[0081] Next, the above-mentioned paste for glue lines was stuck on the peripheral face of 1 of the 
produced porosity silicon carbide member, and the glue line was formed. And after laying other porosity 
silicon carbide members on this glue line, it was made to dry and harden in 100 degrees C and 1 hour, 
and the combination of the porosity silicon carbide member which two porosity silicon carbide members 
combined was produced. 

[0082] The carboxymethyl cellulose of 0.4 % of the weight, the fiber length of 100-200 micrometers, 66 
% of the weight of silicon carbide fiber of 3-15 micrometers of diameters of fiber, and 13 % of the 
weight of water were used as 0.6 % of the weight of vinyl tris (beta methoxyethoxy) silanes, and an 
organic binder as 20 % of the weight (the content of Si02 in a sol: 30 % of the weight) of example 2 
silica sols, and a silane coupling agent, and also the combination of a porosity silicon carbide member 
was produced like the example 1 . 

[0083] Used 13.3 % of the weight (the content of Si02 in a sol: 30 % of the weight) of silica sols as an 
example of comparison 1 inorganic binder, and 44.2 % of the weight (shot content: 2.7%, fiber 
length:30- 100mm) of silica-alumina ceramic fiber and 42.5 % of the weight of water were used as an 
inorganic fiber, and also the combination of a porosity silicon carbide member was produced like the 
example 1 . In this example 1 of a comparison, when drying the glue line, the migration of the binder 
which constitutes a glue line, or a member occurred, and the glue line became an ununiformity and has 
carried out. 

[0084] As an example of comparison 2 inorganic binder, used 0.5 % of the weight of carboxymethyl 
celluloses as 7 % of the weight (the content of Si02 in a sol: 30 % of the weight) of silica sols, and an 
organic binder, and 23.3 % of the weight (shot content: 3%, fiber length:0.1 -100mm) of silica-alumina 
ceramic fiber, 30.2 % of the weight of silicon carbide powder with a mean particle diameter of 0.3 
micrometers, and 39 % of the weight of water were used as an inorganic fiber, and also the combination 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/8/2005 



JP,2002-085922,A [DETAILED DESCRIPTION] 



Page 12 of 12 



of a porosity silicon carbide member was produced like the example 1 . 

[0085] It measured by the approach of showing below the performance evaluation of the combination of 
the porosity silicon carbide member manufactured in examples 1-2 and the examples 1-2 of a 
comparison. 

[0086] As shown in measurement drawing 4 of the assessment approach (1) bond strength, two triangle 
pole-like members have been arranged on a base, then the above-mentioned combination was laid so 
that the porosity silicon carbide member of ends might appear on the above-mentioned triangle pole-like 
member, the load was applied to the main glue line part, and the load when peeling arises in a glue line 
was measured. Moreover, assessment with the same said of the bond strength at the time of heating to 
500 degrees C which is the moderate temperature field where an organic binder is disassembled and 
removed was performed, and in the still more nearly actual activity, since the rapid heating to about 
room temperature -900 degree C and quenching were expected, assessment with the same said of the 
thing after performing the thermo-cycle trial (100 times) which is room temperature -900 degree C was 
performed. The result is shown in the following table 1 . 

[0087] (2) It is the upside temperature Tl by installing the periphery on an enclosure and a heater 31 
with a heat insulator 30, and heating for 30 minutes at 600 degrees C, after laying the above-mentioned 
combination so that two porosity silicon carbide members may be accumulated as shown in 
measurement drawing 5 of thermal conductivity. Lower temperature T2 The temperature gradient was 
measured. The result is shown in a table 1 . 
[0088] 



[A table 1] 
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[0089] Although the typical bond strength of the glue line of the combination of the porosity silicon 
carbide member concerning examples 1-2 was 2.47-2.58MPa and the temperature gradient of the upper 
bed and soffit was 20-25 degrees C so that clearly from the result shown in a table 1, it was inferior to 
the combination of the porosity silicon carbide member which the typical bond strength of the glue line 
of the combination of the porosity silicon carbide member concerning the examples 1-2 of a comparison 
requires for 2.14-2.42MPa with 50-80 degrees C, and the temperature gradient all requires for an 
example. In addition, in this example and the example of a comparison, although what combined only 
two porosity silicon carbide members was used and the bond strength and thermal conductivity were 
measured, in order to combine many porosity silicon carbide members, the difference of the value of 
bond strength and thermal conductivity will become still more remarkable at the actual ceramic 
structure. 
[0090] 

[Effect of the Invention] Even if the temperature exceeds the heat-resistant temperature of an organic 
binder, it becomes what the bond strength of a glue line did not fall and was excellent in endurance, 
while it can carry out combustion clearance of the deposited particulate thoroughly in the regeneration, 
since the ceramic structure of this invention is as above-mentioned. 
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10 *8MSTi-S A#fefc#SME:W«J*£;}vC 

[0 0 3 7] <5fcl£, gJfJI 1 1 OJMEtf Ka««-c*>5 

€ 1 1#£ bl-JPSlSttT, ->!)*//i*jteiU 
5 s'^flrt-5ttUt6t±©a«««©-i:SrV^5. 

[0038] r. ©*iMi«u:*^-c»4. i i *© 
y * £ itT-> y * 1 1£ s t £ t> v 

20 tttW^lr^TV^. 

[0039] ^y*y/^Jofa$^5r 

K £94fi£tfc.tt)'J^ /.cfeS© y 75 
[0 0 4 0] ffict, itil l^iC. tt, > 

^■i/y *y/^©Sffis.Ty ; F fe 3S^5^-^>^EUTv^5©T^ 

[004 1] ±13 v-7 y*y7*!J Vi/ffl t LTf4. «*. 
ff, l&f-tpfc* 2Xt43[i©T/W=^ri>-S^^^ 

U^BBi/^ (1) , f i/l'h H 7. (0^ h^fV-^f 

(2) » ^hPi^-/->7V 
40 (3) . t*=/Why> h^rv'v'^^ (4) , t*=/V h y 
T-fe h + -»7V (5) , y- (^^!)B^V^-> 
T'nf/W) hP^h*-»7^ (6) , 0- (3, 4^ 

(7) , 7-^y '^**V7*nt/UhS ^ h^rv-> 
7^ (8) , y - ^y v-^/Vt^-y/n f /W-^x 

h^f->V7> (9) s N-fi (7 5/xf;V) 
/7'ntVvh^ hif->V7V (10) , N- 0 (75 

(11), y-T5>'7 , nf/H>yxh^->'7y (1 
50 2) , N-7xx;P- Y -7S;7Bf;vM)^ 
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*S7> (13) % y-tA'lJZfY'f* tVUfy^ b*-> '.' ■ 

^7^(14), 7 -^DD^nf7^^b^»7 , 1M - J;;:-..i : ;, . , 

V (1 5) f^f^rtm^c wftfeMu ¥3ft"C ' \/ 

#bix5^7^«^/y ^^J©2n*5MWfe*WSt>JB r , . j . |t . iIH .,„ , ( . 

[0 0 4 2] 

MbU 10 : I.. 

• I— '.U.ii I. 'i: j 

i : :v;.i-M'.. : i: : i ««.!.;■ 

r • ii|M*:i • . -\ 
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30 
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v > 



[0 0 4 3] 



[0 0 4 4] JbEv^^y^y v^THlwMr*** > 
y^^v (Si0 2 ) 10 ofiaastc^LT, W&9t 

"T? > 0. 0 5-5 0 0lta^t<> 0. 5-10 

40 11 1 * HtrllKLfclROB^— * 

[0 0 4 5] Jtl5Vy*^/Hi, UT^tUc 
¥#jgz:^ 5 — 2 0 0 m m. 4 L < «\ 10-150/i 

[oo4 6] i©^y*/^ii, r/u*ytt. BHiov^ 

50 y £MJBt-¥-XttT 5 >\ 7^^^Wf?:S 
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<. pHi LTfi9 — 1 2m*©tW^4#f-»^UV\ 
LTtt, S i 0 2 S«iSl~5 Olt%SgOfcO^ 

[0047] mmm ntos/y* ✓/uo^rjbis H 

7g#T?. 5-40 £ft%#$f * L < . 10-30 lt% 
!3$?£L.<, 1 5~2 5li%i:f fc»tU\ is 
'J * S/uottfttf 5 SJt%*S5"efe5 t , ^#3££© 

AST***. 4oit%^5i, meanio 

[0 0 4 8] ±m^m^^V— k Lttt, # 

— ;* , ^/VsS^V^/Vo— X^Ai&tf 5 r i «s-e# 5„ 
:ji6tt, ¥?4T-JBV^T 2«2JLh«rWBLTfc 

[0049] smfji 1 1 tpomm^ ^y—<D^SL 

tt. WfcftX. 0. 0 1-5Si%mK, o. 0 
5~3li%^i9^t<, 0. l~llt%isft 

»* uv\ mw^u i/?-(D^m& o.oi 

^TfeSi, gfll lfcSS^i-a^-f ^V— S'a^'S: 

£ > 1 1 *sj*a«w s e> stu-c**^ v^-a^ 
[0050] jiia*i«s£*it Ltit ->y77- 

a^v >r-tto*& 5 r t t% 1 1 ©gt^s 
[0051] ±iH*imaf«w-> 3 y h 1-10 

JhSSI-Cfot), 10li%Sr§t5i:, 
* mi 2 0 coMffi £«o tf 5 fe 5 . 

[0052] ±MzmwmM<r>mm&\s. i"ioo W mf 

fcSitiSjfSK, 1~5 0 ymT-fcSr 5» 
£L<. l~2 0 tf mt"fe5ri:i*t)if^U\ i» 

til l«t»lci&-jc5Mft**S-4:asHJi4:*9, -^li 
[0 0 5 3] Sfc. ±GftHHKIi0fltfi&M:s 3-15 
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[0054] 1 1 ^nmmmm^mz. mm 

&X\ 2 5 — 6 0m&%i>WkL< > 3 0~5 0fiS% 
#<fc t)£?£L<, 3 5~4 5tt%i 5 ftfe»*U\ *l 
«^*S<0-^*ft*S 2 5lf%*iT'fo5i, &*J| 1 1 

[0 0 5 5] iKaiHMStf-i: LTf*. & 

*BXW3»»;:4rtEi-5 itf > 1 1 ©s^e*^ 
[0056] ±^mwsL^<ow-^nmn o . o 1 — 1 o 

O^mffcSCtWSK, 0. I~15/imffc5 
9$?4L<, 0. 1 — 1 0 n mffc5 C t ^* 
fc$J-4LV\ jpJSStg^O. 0 1 nm&ffiX-$>Z> $> 

£ ©S&eSMi Sr?t«i- 5 ft * i c tt^: AmmmSL* a* 
[0057] 1 1 tp <DMWi$L^-<Dtt-an-£. mm 

&X\ 10-50 L- < % 15-35 M. ft% 

*5J:!9»^L<, 2 0-3 0fifit%*S*t*f*UV\ « 

^TSrffi<„ 5 0ftflr%5rM^Si, £b&f&X<D 

30 [0 0 5 8]Sfc, JilEte^^tS-Df^iK^CD^:^ 9 

ii 9 „ ±fs^^ti4, «*« 1 1 omm&mzm-tz 

*5I«J-e«EbP*Jx» ifEM^fe^tt, Mil ion 

iss*s«i^ia*as>5fc«>» tin 1 osfjtssaextm 

Dlc^tSilSt^ttltSCt^ gtll loft 

[0059] ztut, mmm 1 1 f»©«ft^s(f«*ti: 

^UtiaD, Mil l©SS»3MCora.htH5 

mmm 1 1 «*»T?«<t^«iK(ftR±ai»^5 rtx-^© 

5. 

[0060] ±M5.m£mmmM<nmmg:\-t, 20-30 

50 O/xmt'fcSrt^K, 5 0 — 2 0 0 y mT-fe-5 
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tffX&.W&ti.+K-iBtK ft 9^*&£©<£T£ffl < 
3 0 0 mn%li5t« SMfJf 1 1 
-l:^t$t5C bimmtteV. *»H:9a»HME©ffi 
T*rffl<»S-* s *>*. ^coSPigii. 3~15y 

[0 0 6 1] «*• 1 1 *\^±.^i\SkmWM*Wti\-t 

3~8 0lt%i s »$L<« 10~7 0lt%i s 
«fct>£?*L<, 4 0~6 0lft%^S'C>i:ff4U^ R 

©{£T&ffl§\ — #, s o&m%zmn2>t. gtsi 

[0 0 6 2] SMtJil l^t-li, ^Vji^!)^ 
r O J: 5 4V !) * //Kt 1 *©**^!!**. a 
[0 0 6 3] Jtifc©a9* *%BJWfe7 5 yy#Kfi# 

«» &ifc©-fey 5 ^^asw^jR-rs^afS^^s 

<, ^©ff^JUCiS^T, Itatfc/^'f^al^-b 

■1:5 S »^«Bftflctll)*t5J:ra«itt. 
©#*&*fc*:#vvfci!>, »»©*«#;* ^W^s*©**] 

©kfcS. 

[0 0 6 4] *«H<Ot7S yy'#3&fls©«5i*' 

ftfcov^Ttft^i-So ft*3. £TF©!»?I3K*5V^W:. -fc 
y 5 y y«j£{fc£«l£i-a-lr7 5 y^WfoBSi 

[0 0 6 5] «J*fc. «flS»J«3W**rfMli- 

Lit®, r. (Dfe&m&toto&tii&M&rr 5 r i ic .£ (3 , 
©K-ffcSSlWBEMfcSrffaiU w©*» r©riSgflcSrtt« 
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V\ 

[00 6 6] C©£ft^*figJ&flE©fl4a©»:Rli» iH 2 

im-t-te, 2lc^i^i-S^li^tftoTVN 

[00 6 7] JblB-'M ^V— b L.Ttt#te.RR3££*vf , 

y. t Ko^yxf/vt/vci-^^ i/y^!) = 

10 -/K 7 I y-;«, 3uJ**->«JIB*4:iifc»f5wi*s 
t?f 5. _kfB'M>'y*— ©IE-S-4ti\ olf, _kfE£HfcS 
iff;©* 10 0 SfiSBKfcf L-C. 1 ~ 1 0 £4S5S«^» 

[00 6 8] ±|5r9"tfc^?St LTttWcRJ&SiMV 0!l 

[0 0 6 9] &f£, ifetPXSirLT, ft* SttftflMfcal 
20 *^flc©±ISjra7L«r5BK^-^ Mc±D»n/<?- 

yfcMigJU ?5*~i— * h£--L1E-v;xy©§17Lj&»f>±fB 
SiiTLtcftA^^S ~ i(* i ^-<-y hT— §B© 
ma?L5:^Pi-So 
[0 0 7 0] _ks235*^— * h b L»"0^ iry 5 yy^K 

30 [0 0 7 1] WM-ZMb Lt\ -tlElSlC £ 5 ft* 

5„ C©E5J.iigxmT-li, ±EKfl^*ri»^*rK 

ffl^T. 4 0 0~6 5 0t;(CjD^i-5= ^ 

L, t5f^b3g|^*©^-* 5 ^Si"2>o 
[0 0 7 2] Mlittt, JKffiUieHtH* 

5= r OMlSfli^ T/w^v-*©^^^^ 
40 #B*i;T\ 2000~220 0 c C-T?IKi§Lrc^'ft;^^ 

[0073] ft*3\ jRnixa*»e>«*xa^ss— »© 

V\ K.JigXS5.U f ^XSSr^6*l{c^p r 
50 [0 0 7 4] r©i?lcLT, #^c©wa7L* s R§^?rPi 
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7Lflrttfl2&RJ^tt0*«&&-k2 L7i»#JI 

[0 0 7 5] ^og, :©t5 5; s^7*n ^^?r5 o~ 
10 0U l^raro^#-CjP«lLTfe«l. AMfe;*** 

IC-tjQgiJLfc:^, A# 1 3 a 

[0 0 7 6] KJhRWbfc#XS«rSBK-rSifC» 

■t 7 5 -y * mm&zmg-t * c t #t-# s 0 

[0 0 7 7] 

[0 0 7 8] HJ£0iJ 1 
W-mHSm. 1 0 m mCD a £U£ft%*&7|t 7 0 11SB, 

nm o . 7 tf m©e i^tss^* 3 0 use, ^ fvv 

-fe/Ua— 511SB, 3MK?M4S*Sl$. *2 0llgB£r 

tamm 2 c m/a-tr/^* ^m<o^.mm^Ym l 

**2 0 JiefRWrCfc 9* ^fJlJ3 3mmX3 3 
mm X 3 0 0 mmT, W-^^TL&fr 1 ~ 4 0 u m, JCj§ 
TLOl&riS 3 1/cm 2 f, RfM«DJi:£ 2* 0 . 35 mmT* 

[0 0 7 9] r ©±J*«flE©ft»fl:|C, J:£a£&&4b 
Sm L> * IC, 2 2 0 0 'CT-aoifej&J&i- 5 £ t T*#7Lg 

[0080] iWc, v-y (-//^©s i o 2 o-g- 

: 3 011%) 2 011%^ v-7>-* yT 1 !) >-^J 

6 11%, ^^-f 1 LT*M>->^ fvHr/v 

t75^7r^^- (->3y^»: 2. 7%, ^ 
ISSO-lOO^m) 4 011%, LT^ 
fc^Sfifft* (¥*5SS0. 5 M m) 2 6lt%, M> 

urt„ 

[oo8i] ftK:, imvtz^nwmtm.mmt<D-<o 
Lfc„ tut, z<om&m<o±\z.fa<o&iL'gzmftMm&i 
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#«r*«Lfc«, 10 0^, lf^T-l£j», a<k$-& % 
[0 0 8 2] HJ£0iJ 2 

->y #>ow (/;^fos i o 2 (o^m ■. 3 011%) 

2 0 11%, i/5 y -? ]) isjfM t Lt tf =.;v b y 
( JS ^ h^i^n S^VO. 611%, 

1 LT7j;i'si?^e'^ f /Hr/vn-^ o . 4 11 
%, SSia^r 100~200Mm, MM®. 3~15fi m<D 

10 mitmmmme 6ii%, so 1 , *i 3ii%&^;t 

[0 0 8 3] it&W 1 
$&8ks<-4 t Lti'!) 33 VAs (/^OS i 0 2 O 

: 3 0fiS%) 1 3. 311%, UT 

* : 2. 7%, J$$t;5: : 30-10 0 mm) 4 4. 21 

[0 0 8 4] tfctSE«2 
ii'V^-tUv'!)*^ (vOfc-^cDS i 0 2 <D 
-^*S : 3 011%) 711%, *88'W ^^-t UT 
*/Hi?^->^f^t^n- ^.0. 511%, ^S^ii: 

■g-^-^ : 3 %, gUt* : 0 . 1-100 mm) 2 3. 3 

11% , o . 3 u m iDmtmmB-m 30. 21 

30 1%, XXJt, 7k 3 9ll%£r£?V^lS7J»{±, HSg^Jli 

[0085] mmm 1 — 2^^^ 1-2 xmm^tz 

[0086] wm*m 
(1) S«3£«OS|^ 

^l^SI*L7b 0 

tbS^^ffi^T-feS 5 0 0"C4T?iPfRiUfc^O^3BFaiS 

(4, ^ta~9 0 otigix-iot^ ft»«s^«*ix5 

fc*, fia~9 0 0t;Ok-ht^^;l^» (10 0 

[0087] ( 2 ) mesmmomiz 
H5ic*-rip(c, ±Bfe-&»sr, 2 mngrnwmtm, 

50 *«Ptt-4ra^aiaSJ:5fc«ltL.fc*» *0*l-««rWr!l!l 
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[0 0 8 9] mi\Z.7F\^tz&%:t>->bWbfrt£i.?\^ M 

mm i ~ 2 iz&z&TLsm{kMm%m<of&&#<ommm 

«Jft*W*»»3Mttt2. 4 7-2. 5 8MPaX'fe 
>9 „ ^(O±Sl:Tfii:©!a«fl42 0~2 5'CTfe5 

*#«©««W>tClft*!ft*tt2. 14-2. 4 2MP 
a, ^rroiaS^tt5 0~8 OttV^fjlfc, HJfeW^ 

:t. /«c*3, #sea^:Rtwt«fc«fc*jv*-ctt:, summit 

[0 0 9 0] 

**W«5-fe'9 5«y^«3t*l*» -hi&^a 
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10 tyvy» 
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